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^ if 0: 2004.02.07 
^ if -^i 20041000411^2 



^ if A: m^^^m^'j^m 





r 



^ m ^ ^ ^ 

10 

j]^..#_B^^- ^:fo'T^#^: 



^^>^^ 

^i^##r4t#WiiC/P59 W-S.^^iX.i Transmission Control Protocol/ Internet 
Protocol, "TCP/IP" ) 6^»'>C;iv^liL^^it 30 ^^^j^JL, n-^^^;^ 

6^^^ei#^i^3a^i±#M.6^— J.b:J!a4vj^Sf (Token Ring)> 

(Fiber Distributed Data Interface, **FDDr ) ^^-^^^^^ 

( Asynchronous Transfer Mode, "ATM" ) » 

l^^^-f (Local Area Network, "LAN" )^ 

v>ti^P«l^#:^it;^6t^>i-, 5±^^!^LT^^^:A4^^^ ( Virtual Local Area Network, % 
# "VLAN" ) , VLAN A.^ ^^^^^J^j^l/^Piji^^ ( Institute of Electrical and 
Electronics Engineers,_J^# ''IEEE" ) ^(ilAQ ^L^^—^J^±^J^^nX^_ 

i^^^^^ (e-mail) . Xn^M.^. QoS 
#-JiPL^. (Multi-Protocol Label Switching, M# "MPLS" ) 

WLA.i^^^^ IP ^l^^^A^Ji, ATM 

S$-M:^^ m ^yg^^lBl 6t#•^^>C;&a'^#iL6^— ^^^^^^ jft N ^ 




^iL^^4^3$~M^t^ , i ^ 'fe AM. ^if^^Mm ( Virtual Private Networking, ^ 
"VPN" ) , v^ti^, J3g.^>tt (Quality of Service, if "QoS" ) 

( Forwarding Equivalence Class , 1^1 # "FEC" ) . FEC 
B^e.-i5(^•^:Ji. (Label Distribution Protocol, "LDP" ) i4##^^Se.Bt, #.«)3 

Jbh, #^i^^J._L^#-^^^^^S5^it^M6^j FEC, 1, 
10 Label ^-q^^^^m, -]^>^^ 20 tb# (bit) , 

( Time to Live, M # TTL ) 8 tb# , ^ IP t 6^ TTL # X 

( SHIM ) ^ t M ( Asynchronous Transfer Mode /Frame 
15 Relay, "ATM/FR" ) tfc^S 2. 

## ^fj # ^ FEC 6^ <^ ;t T±J T ^ ^( Label Switch 

Router, "LSR" T:^ LSR l^^^it^Ji'^ LSR, ^P#^*T^ 

20 LSR m##^tfr>it>ft'4^^^it:##^^S&-^^iL6^T^^1^#^ 

^FEC, LSR Ji:^^*^ (Upstream Router, "Ru" ) 

»!tf'jTi^ij LSR T?5l^^i±?^ (Downstream Router, "Rd" ) 

^, ^ Rd;!^ARu6tT— i^^Bt, :iP^Ru#:#it^^, Ru 'f^>^ ^All 

25 Ru^#^^^, Ji!'J# Ru^>^ ^A^^^^^^^i^^o 

M^^LSKit^i^it^M^'^^^W^^^m ^#-^^:^#;5r^; ^^^^LSR 



-kr^m 3 PJr^. MPLS l>^^6^^4^;j4|^#-7G^LSRi^^ 10 ( ;*^:^>^ 10-1> 
10-2 #-#-^S.^^Is) LSRi^:-^) , ^ LSR;i*jil6tP^^''H'fi^ MPLS A^o 
MPLS i^Si.^^^'^M r m^^n^it^ LSR #^{7 5^^ LSR, -^(Itftn® 3 
5 LSRi^-^lO-K 10-2> 10-5. 10-8 ^f-' 10-9; '(ii^ MPLS LSR J«!»J#^ 

4t'^^LSR, LSR iS:^ 10-3. 10-4. 10-6^10-7. LSK-^\^AA^^ 

MPLSH^i±/ll» -^tT^>^>l_^ ATM3t^>l«i#-^^i?P^^ ATM-LSRo 

^Mv& ^^ — ^ ?'J LSR X^^^ ( Label Switched Path, # 

"LSP" ) LSR'"] Ingress, ill n LSR H figress. S 3 ^>t^^ LSR 

10 -R-l- 10-2. 10-3. 10-4 ^ 10-5 3i#-»fi7i^6^i^^S^pl— ^ LSP, LSP ^ Ingress 
>(7 LSR 10-2, Egress^ LSR 10-5. 

^Ingress, #ii7^^^6^^lJ.W-^#^3l'J^^ FEC. — IP ;Mk. 

FEC, iS.^-:^^^!! IsJ FEC MPLS E:^t # 

^i±;|=9l^6^1i|>;f3:, LSPoLSR>tt^'J4^6^ FEC ^M^St— 

/j«E. LSP y&ik^ LSR Ji:ifpei*iLT%;^/%itj#^6^«fe#^, :i[^6<jiG-i- 
''^T— ( Next Hop Label Forwarding Entry, 1^1#NHLFE) o 

LSRX^#4&#-^>M-t4H.fij4i)>EL6^ NHLFE, 

20 (Incoming Label Map, "ILM" ) o NHLFE t i^T ^-^^T— 

MPLS ¥ECJl^^Kt^^ni^^^^^^f. ^^^^ 

25 MPLS 5ft i"^SiL«j:-^^^^A+^*;»^6^. '^^&^m*'^#^^>f.^ 



0.^ ^fe^^^ ^^-b. ( Reservation Protocol , ^ 

# "RSVP" ) -vMx^K Traffic Engineering, If # "TE" ) 4^iL# MPLS TE, 

^j^-Rsr^^p ¥i^xkxmr'^M.'k:^M^M^' ^RSVP-TEt. 3l^<^'M,%^ 

PATH ^ RES V?95#, ^iU^^f^ ^YV ^ ^^^M'^ RSVP-TE 6<r 

PATH ^ RESV '/H 4 1 » ^-^T /L^^ ^: T ?^if #^-?fr 

(Label Request Object) , m^f-^^^i^"^^^^^^^^^^^^^ 
( Explicit Route Object ) , ^ Ji55^4l.##^6^#^>^f- ( Label Object ) , 
Te.#.^i±6^i^^>/lii^Sfi^;}^i!!a'j6ti^$'ii7ie.^^#- (Record Route Objec , ^tf'J 
LSP ( Session Attribute Object ) 

nm^S-m^m^n- (Tspec object) o ^l^^^^M,^^, RSVP-TE3£T 
VM^m'M (MESSAGE_ID) ^k^. ^^M^^^^^ 

HELLO ■K^i^(.r>IL^it^i&^t^^Lii:o 

MPLS i£iL# LSP (Tunnel) ^1^, LSP i^^-L, LSR Ru 

?ft» LSR Rd X ^ JnT ^ . ^ LSR Ru ^ LSR Rd ^faj it^^A.^"^ W 

"iSL^f^^^^^^^^—^^^, MPLS yc.it>^5t LSR Ru ^ LSR Rd lal^J-— #-#f^ 
LSP ii^^<Ru Rl ...Rn Rd>, LSR Ru ^ LSR Rd ^ it^ LSP jft*^ A » 

LSR Ru ^ LSR Rd IhJ 6^ LSP LSP iSiit, '^^Jtl ^^i>^nis^M:^^m. 

/fc^^#'ft#^^^^^— MPLS 
^6^'^>^>5l:^PPL^'J. ii»®4^/r-n^, LSP<R2R21 R22R3>^^R2. R3 falfi^ — 

LDP LSP PP# FEC 

LSP Ji;i=a4P LSR. LDP M,^T LSR 6^ i'H .t-^^^^^yM .t-^^ , kX^l^i^ 



LSR M'\^^^i^ Hello i'H .t-^^m. LSR 4^Mr , m^^^i^ 

LSRfaT^^LDP^-f^-o ji.i± LDP -^t^", ;|=0^ LSR fa] it^#^^^ 
^iC. ■^^###^Ht^a#^t4o LDP^-fg-ATCPii:^, ^iti± 

LDP :i{a^^-#-j^->P^#^N-^a^^6^Btl9ll^>it^^'6 LDP 

4, ^^Am^^m.-^T^w^'^M^^^^uy?^'^^^^. mpls i£iL#l--f 

#0^^^^ LDPjf^^J ( Constrain-based Routing LDP, "CR-LDP" ) o 

^-^tWCR-LDP, M.A.?^'^^M.^!^^^SLl.SVn, ^#^tfr^>ft'4t^LSP 
i^i^l#;*aT— :^6^^^^4o ii^^^>ft4'Tv:^;l^it>&it LSR 
jtb Ht ^ ^ ; i'>^ A^i^#T LSR 6^ F^f 'J , jtb Bt ^> 

M^iKm-M^ (Virtual Leased Line, "VLL" ) it^^^^^^X-Pli^^ 

¥j m r n^i^itn^^^'^ m^'tM>^M.iifi^ m M^^'^^^^fM.^t , vll 

M^^, >ir (Layer2, "LZ" ) VPN. 

m^^^^iS. VLLiJ^^ T^^^'J-^^. 

g 1^ ik^^ it .^-^ ^ MPLS L2 VPN ^ m VLL , N ^is. ^ W ^ 

y^^^it'hi., i?i7:^1^#-^ VPN^>P6^fi^^it#o f^#-*k.i>L, 
MPT.S 1.2 ,_VPN A MPLS m m-± ^m / J _ 

A^M^ it MPLS N^^A— ^-^/ir^^N^, >^/'Titi±I^^^^I^^.feA 
^fSl^J:-=->^i^'^. .^J^ygrVPNt. ^-fll^^^yELW^^^^^-^. 0J^b-5^^X 
tj;^i?i7^Jfeiik.^Se.^/'i^i±76^^^'liio ATM:M7^'J, CE Se. JL— >h ATM 

ai.it MPLS CEi^-^^tai^, il— it^-^itit ATM 1^^ 

#o MPLSL2VPNMN7jr#S:fei^ 5//f-^o 

VPN -srvv^itit^ Ijih-iiCii.^^ Multi-Protocol Border Gateway 




Protocol, "MP-BGP" ) r>^^JJ<L. ^'^um,ituyp ^"^m.. 

draft-martini-12circuit-encap-mpls-04o 

5ti± MP-BGP ^^^^.i^ L2 VPN, Kompella MPLS L2 
5 VPN ^ Kompella MPLS L2 VPN ^ , mrn it^S^ ^ U ( Custom Edge 

Router, "CE" ). #>SiWii^5|>ii7^( Provider Edge Router, if # "PE" ) 

jfp p d^jfit-^^ BGP/MPLs vPN'-#, ^^m^^^^^li^ 

m^mr^K^^ MPLS pSl^t6^3tH^#i^.^t^hvg:#^KP Tunnel -f# 

^sLJ^—A- PE ^-iH^il i5 —4" PE, 1*1 >ir#^^p vc -fU-^x^ n vpn t 

t , ^^^f^^^^^VC.^^^ 6 Kompella MPLS L2 VPN ^ ^ JJILT 

VJ. #-^> draft-kompella-ppvpn-12vpn-02, 

^it^^^-::^iti± LDP "LI VPN, Martini MPLS L2 VPN 

>ri^. CE^f^ltji VC 6^f'^^. Martini MPLS L2 

15 VPN VC-TYPE+VC-ID ^iX^'J VC, ^ t , VC-TYPE VC 

ATM. VLAN ^MM.^^^'i^ (Point to Point Protocol, "PPP" ) , "^o 

vc-iD^-f^— #4'— ^ VC. — VC-TYPE 6^ ^/r^ vet. VC-m 

>h SP P^^t*^"-^— 3i:#r^>h CE 6t PEii.i±LDP VC#^, #it 
i± yC-ID ^ CE iH^^^^ ^^^^A- PE ^ LSP ^Sl^^^J] , 55Lp5^^ 

20 #^3t^^^^^^>^, — ^ VC ^^j^tM^T , CE t^^m.it^ VC 

i<7T/^PE-3::rsl^^VC#^, Martini ^^^^ LDP ii#T#- 
JL, it;^T VC FEC6^FEC^S. jtb^h, VC #^6^^^ PE -bT^^ 

^AJ:#-^i!ii6^. 0jtbLDP'>^^Miil^ia3^^^^>ir:j^^J:-#'-i^^, ^J^iM^-^X 
VC FEC jf*» VC ^it::5r^^4!?.^ VLL t » LDP #^#it>a 

25 itil ( Virtual Channel, "VC ) ^t.%mt4-> PE ^fBl#lt^ LDP 6^ 

iS-^-^-^t , PE CE 6^^#-i£#:^ai— '^ vc vpn 'ft.l:^ 



ir^Ji^-fit^ LSP-L^^T— #-VC LSP. ^Ingress PE Ji, ^^^^^^ 
LSP^I^, ^^|gt4t^l*)^4TJi VC#^, ,^^#4tJ^LSP6^#^, 
^!] ai. Egress PEJiBt, l^'J# LSP , 4^4&VC#^, 

VC6^, ^#jtb#iL5iJjE.'^6<r CE_L. SC^— #- VC '^^;^=a 

PE_h-^g&3:— 4-#-i^il:-^o Martini MPLS L2 VPN 6t 

draft-Tnartini-12circuit-trans-mpls-10<, 

^^^:^-^^iM.m VLAN VPN. ^-f IEEE 802.1 Q 

■R ( QinQ) ^^'^m^^A^^r^^m VLAN# 

-iX (tag) #^$)J^>P6g VLAN tag Ji, ^^.^Lf-^^/g- tag ^^m^it 6^*^ N 
^, ^^3^f^#-^— >ir VPNI^ito QinQi^tX;!:— ^f^^- 

m. ^7 ^^-fi^^^ IEEE 802.1Q-|^<^iiL6tP53^, ® 7 ^>1-if^3^^Se.S.^>^'>^' 
VLAN^'f i^p59^JiTJ^,^<5L^tJ3iL^^>^1^^^^ VLAN ID 

f-^. , unM.^'^mt-^^^'^^^m r ^ VLAN f,mr y^t ii vlan 

it(j ;K#'J . >«7 T /^^fe -Lie R ^ , QinQ -jj^iJCi^ m f 11^—^'^— 6^ ^^i- N VLAN ID , 

r^n vlan tag ^^^^^^M^^^n vlan id t » -f^^'^^'^^p^s t 

.^/'^pSd VLAN ID ^/>^t^iC#^, 

^-P^>^ 1*1 ^M,X'J T ^ VLAN ID, % tag ^ >^ ^.^a&Tvlg. 

i^P^^Bt, ^M.— ^»k.5S##>^^^Se.^^>^ VLAN-f , ititit 
VLAN^^it'f i^F^^, ^JRiL^ijsi.'ti^N^— #JPEiS:^;^, IliJ^^g^N 
VLAN tag, ^J^.^r^X^, CEi£^, 0jth, 

t#3t^mit*^^>i:802.1Qtag^, — ^hA^'^^ tag, — ^;€#^|5^ tag, 
■1^ CEl 6^{±l^n;Jb^^ (Trunk) ^o, ® jtb^ r jJl^i PEl ^i^S^^^^n 




/'^PS^^ VLAN tag (5^81^200-300) , 9; ii^PEl.^, 

^ QinQ isfj^JK^ ^ , PEl ^m^m r^^m^ VLAN tag, T?Q A#A.^ ^3 

VLAN 3 6^ tag ?5##A.;^ /' l^it , © 10; ^'t "f" 1^ , ^SLy^^ Trunk VLAN 

5 PE2; PE2 .iLS(L^ CE2 VLAN 3 , 

802.1Qi^^iiCf'J# VLAN 3 6^ tag^ ,>\kM.Am r ^ M^^^K^^ m^^^^CEl, 

10 ^#'3^^; ^t^^^^^/fi€6f| QinQ VLL ¥j:^-^J^m^^^Hmt%S. 

^m^^iC^^^ MPLS ii^-Rtb^^^, i^3.^-t^^^M^ 

MPLS #^jfp^^J'>^i;.P5^i?l'>i:+^*, ®jtb#^^#'i;L; 

Ml a* -St ^ -^ JiDr AL Jf- Ak i& ^ U.&h JSl fhir. 3 -^ Iia-^l-^ g?. .^ 

B ^ F^g X5L#^ # >^ ^ xm^^ 

25 ^$e.Xit; 

-8- 



M^^^^^m M^iK^i^m *-^#^^>^ 

gfi- ^ B T--?" - 



#-^^i6t*'i5C^^§'(t>#, ^^mk.^^m^^^, ^Se.^X^ffli^6<r^ 

r>^MPLS VLL. 

r W-^^-^^iL# MPLS 'ft4-i3«^i5C, ^jlbl->5*Jir MPLS is^iSCift^Se, QinQ 

vLAN^^^ VLL, ^^^#r W^r->ciL#; 

m 1 ^ MPLS^^t#^6t#^^^^itS; 

S 2^ MPLS^^t#^^^^^t^#^^J-^^S; 

® 3 MPLS P9^6^Mic7F#®; 




m 4^ MPLS#.^t LSP F^il^m6^-JK:t®; 
^ 5 ^ MPLSL2 VPNMN-n5r#©; 

Kompella MPLS L2 VPN ^^^M. VLL 6^;5r^ t » ^#J^it^ t 

® 8 ^ QinQ-fe^-R^JJL VLL ^^^laN^^®; 
® 9i^7 QmQ-l^i^-R^^j^LVLL#^l^^t.>^/'^^iPEl 
m 10^ QinQ -fe^h-R^iKL VLL fi^:^^ t . ^^^^^ PEl 

10 Mf^^^y^^ 

15 -f- VLAN#^^#:^MPLSr>i.^JJl, ^l.;^^,3®AVLAN^^5fp^i<k.'f-b, 
ffi^l^il^^il^^*^ VLL.;*^J^H^^^^'J;^I^:^i^^ 802.1Q#^t6^ VLAN 

20 fird^^-^o 

^^55L;*^iLBJ^^, MPLSr>ll#«■R^^il^:^Ti'f^: 

#VLAN#^— 
0-4095, VLAN^il;>% ^■R#i^Sr^^#-^cr #^^fHl; 

-11— 




3.151 MPLS #^6f»5:it: yb^^4p>i-i5:4-iL# MPLS, ^^VLAN#^^ 

5 ^; 

4. ^mVLAN#^^: ^^^^^"^^^ QinQ ^^^5RL VLAN 

MPLS#-^; 

5. ^JLVLL: ^^itVLAN^4^i^^2:>^, /' VLAN ii:^;^^, 
10 >f5imJiii.6^5|*>'^', ^Tv::^J^-f VLAN#-^^^^MPLS#->|l^mVLLo 

^-l^^^^'f^'lt. VLAN 
^v^®^ 0-4095. >^t#;^^^Ji, VLAN IEEE 802. IQ 1 6^^,;^ 

^91^, -^A^ 12 ^iL##-^aHt, QinQ^i^, 

fa) , n ^ — ^;5&'^'J t » AA^^ 1^ ^ ^ dt:;>^^;tB VLAN 

^jtb-tL^^JI-TTL, gp^iL#MPLS TTLo 

20 .^;^iLH^ 6^— ^^'fi^;5&'^'J t . iL# VLAN MPLS #^6^i3t . 

^>b-i'i^iL#ii# MPLS r>ll■K^t3L^ae.S^ QinQ VLAN 6f| ( 4^^t ^ 

QinQ ^^iL#^.^ QinQ 

MPLS i^-^. QinQ ^#:iSL4~>(i-f-Ji^Bt , QinQ ^m^^^ ife 

^n_h, I^J^^^.^ QinQ #^^'J MPLS QinQ Xm%^ 

25 'iii^T^Bt, ^^^^Ti^^: 

— 12- 



Ji-iR^«J MPLS#^, VLAN#^^^S„ atHt, QinQ ^ 

^T^^^-L'^^S&— 4^^^ MPLS VLAN #^^^01^, ^ 

0-4095, 

^ — ^Ft;^^?it^ Jl^5^ MPLS i^^. ^^it Jim^^iL#^.^ QinQ 
ilBt, QinQ ^^iSL^-^Xi^^Be. VLAN 

LDP ^ MPLS t^T^^#>^> — — L2 
VPN t6^46#^mij^i5Co H^^m QinQ VLAN ^^N", -^J^^LDPr^^. ^ 

^ t^; T iL# VLAN 't^^^— 
6^r#^ll:^-^>t.<t( Type Lenth Value, 1^#"TLV" ),^^ VLAN Label TLV. 

0 12 3 
01234567890123456789012345678901 

4„+-+-+-+ I 1 I I I I I I I I— +-+-+-+-+ 

lOlOl VLAN Label (0x0203) | Length I 

+_+_4_+-+-+-+-+-+-+-+-+-+-+-+-+-4— +-+-^^ 

1 Reserved I VLAN I 

+_+_+_+_+_+-+-+-+-+-+-+-+-4~+-+-+-+-+-H — I — h-+-+-4~+-+-+— 1—+-+-+-+ 

^ M -^yi^^^^^SL^^^s ( Internet Assigned Numbers Authority , ^ # "LANA" ) 
t-Jfr;^ 32tb#t.X:t 12J=b#^;^|,^B^ VLAN #^6t^,vt. SI A 0-4095; 
^ 'ertb#1^ Wo VLAN Label TLV .^L#^«jfe:#";ftM:t^^^» Ji^t^SE. VLAN 

^^^^^-^'Jt* ^T^^>i-it^1^^W VLAN 
VLAN#^^i5:-#-^^5t^4P>g-i^4-, ^i§i^^m VLAN ^^^^^^^Mrik. 

-13- 



4->^^S&#^Bt^;^i&4-^S& VLAN ^ LDP ^77:i^^-b>^'4't , ^^5t 

^-^^^-iSL-^ll e.;^:— ^^j^ QinQ ^m9ii4r. H £.^82. VLAN 



Type 


0x0503 


Length 


8 bytes 


Value 





Value ^:SC:fepT: 

0 12 3 

01234567890123456789012345678901 





-4— +-+-+-+-+-+-+-+-+-+-+-+-+ 


lOlOl VLAN Sess Farms (0x0503) | 


• Length 1 


1 Reserved | Minimum VLAN 


1 Maximum VLAN | 
-.+-.+-+-+-+-+-+-+-+-+-+-+-+-+ 



—mf^^r, # VLAN liJjtb^XT VLAN^v^ 

^^^i^^-^'Jt » RSVP-TE 6^#^^Se.^^, 

^#^^Se.6^'f|-^J|-^i^I5J LDP A— ^ffie* VLAN ^^^Ji^^^-W 

yLAN#:^J^^ « 

VLAN SI ii.it PATH >-^' 4 1 ( Label Request 

Object itfj—^^-^'lk^^^^] t . ^ii^—^ Label Request Object 

VLAN Label Request, ^iv.i'^T: 

Class = 19, C-Type = 4 

0 12 3 

0123456789012345678901234567890 1 



I Reserved I LSPID I 

I Reserved |- Minimum VLAN | Maximum VLAN | 

+—i—+-f-+-t— +-+-+- 1 I I I I I +-+-+-+-+-+-4-+-+-+-+-+-+— >--+-+-+-+ 

il^'^ ffl 1*1 ^ VLAN . 

^4^^ m ^ — ^^-fi ^ ^^?'J t > ^ VLL , t-:^ il^^ P^it J.;^! , 
ilN-^9l^^^>^#^. Tunnel VC ^ t VC PE ^fit 

QinQi^^m?55>i:#:^, VC#^6<j;^i^^ VLAN#^, il^h VLAN # 
i^;UJiii.^>!r^gp-5r^M. VLL, 




Label 


Exp 


S 


TTL 



SHIM 


Data Link Info 


Label 


IP 


PDU 












ATM/FR 


VPI/VCI DLCI 


IP 


PDU 



10-1 



LSP 



10-2 ^ 10-3 



VPN 



10-4 



10-5 



10-6 





10-8. _ 






10-1 

.J.y. . 







VPN 



10-9 



m 3 
— 1— 





—3- 




Trunk VLAN 200-300 




P ge. J.QinQ-i*-i5t6^ 



Trunk VLAN 200-300 



^/i^^2 ) 



DA 


SA 


BTYPE (8100) 


M/'VLAN tag 


ETYPE 


DATA 


PCS 


(6B) 


(6B) 


(23) 


(2B) 


(2B) 


(0-1500byte) 


(4B) 



DA 


SA 


BTYPE (8100) 


VLAN 36^ytag 


ETYPB (8100) 


^/'VLAN tag 


ETYPE 


DATA 


PCS 1 








_ cm ^ 


i2B) 


LIS) 


. J2B)__ 


_(0--1500by_te) _ 


{4B)J 



m 10 
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